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Reversible Formation of Superhydrophobic and
Superhydrophilic Surfaces by Photoirradiation
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Abstract

Photoresponsive microcrystalline surfaces mimicking biofunctions were prepared using photo-
chromic diarylethenes. Upon UV irradiation to a crystalline surface of the open-ring isomer of a di-
arylethene, the photogenerated closed-ring isomers are self-aggregated to form needle-shaped crys-
tals on the surface. The rough surface shows the superhydrophobic lotus effect. In addition, we suc-
cessfully obtained the surface with the rose-petal effects of wetting, the surface with the anti-reflec-
tive moth-eye effect, and a double roughness structure mimicking the surface of a lotus leaf by con-
trolling the heating procedures, UV irradiation processes, and molecular structural modification. For
the fabrication of a rough surface showing moth eye effect, the standing needle-shaped crystal of
the closed-ring isomer grew at a much lower temperature than the eutectic temperature due to the
epitaxial growth of a crystal lattice of the closed-ring isomer on a plane of the crystal lattice of the
open-ring isomer in the subphase. The phenomenon may be called self-epitaxial crystal growth. By
changing the molecular structure, a superhydrophilic surface mimicking a snail shell is photogener-
ated. These photoresponsive functions are unique, and they demonstrate a macroscopic response by
assembling microscopic molecules upon light irradiation. In the future, such a molecular assembly
system will be a promising candidate for fabricating photoresponsive architectures and soft robots.
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